This study employed the Fully Modified Ordinary Least Squares (FMOLS) and the Error Correction Model (ECM) to investigate the long-run and short-run determinants of unemployment rate in Nigeria. To achieve this annual data on unemployment rate, inflation rate, interest rate, exchange rate and population growth from 1981 to 2016 was collected from Central Bank Statistical Bulletins and the World Bank website. The ADF test revealed that the macroeconomic variables are stationary at first difference while the Cointegration test revealed that the variables are cointegrated. Using unemployment rate as dependent variable, the FMOLS model revealed that exchange rate and population growth are positively significantly related to unemployment rate, interest rate and inflation rate were negatively related to unemployment rate but only interest rate was significant. The short run relationship revealed that the coefficient of the ecm(-1) is negative and statistically significant at 5% level indicating that the system corrects its previous period disequilibrium at the speed of 48.93% yearly. This study concludes that high exchange rate and population growth can lead to increase in unemployment rate in Nigeria while the government should develop the industrial sector and non-oil sector in order to generate employment and boost export in Nigeria.
In general, unemployment among young people has become the main challenge which all the nations in the world are facing presently. The resultant effects of unemployment are extensive crises in psychological, social and economic perspectives, some of them are: increasing crime rates and violence in the society, reliance on family, low self-confidence by the victim, poor social adaptation, unhappiness and loss of confidence (Kabaklarli & Bulus, 2011) . Nasir et al (2009) in the same manner showed that unemployment affects the socio-economic status of the family, and also leads to poor emotional health, dependency and surges up the magnitude of corruption, prostitution, drug addiction, kidnapping, ritual killings, suicide and other crimes in a society.
This study examined the determinants of unemployment rate in Nigeria using Fully Modified Ordinary Least Squares (FMOLS) and Error Correction Model (ECM).
Empirical Literature Review
First we defined the following:
Unemployment is defined by the Bureau of Labour Statistics as people who do not have a job, have actively looked for work in the past four weeks, and are currently available for work. There are three major types of unemployment -Structural Unemployment, Critical Unemployment and Frictional unemployment.
Inflation is a sustained increase in the general price level of goods and services in an economy over a period of time. When the price level rises, each unit of currency buys fewer goods and services. Consequently, inflation reflects a reduction in the purchasing power per unit of money -a loss of real value in the medium of exchange and unit of account within the economy.
Exchange rate is the rate of transformation of one currency to another. Nzotta (2004) defines exchange rates as the price of one currency in terms of another.
Previous literatures are available on the subject matter, highlighting various causes and consequences regarding increasing rate of unemployment using statistical methods. Pallis (2006) focused his study on the relationship between inflation and unemployment in new European Union member states. He obtained the data used in the analysis the annual data that covered the period from 1994 to 2005, which was taken from European commission 2004 referred to the new ten (10) European Union (EU) member states. The three variables used are "the price deflator of GDP at market prices, the nominal compensation per employee and then the total employment rate (%). In estimating the variables used in the study, Nonlinear least square method of estimations and E-views techniques were used. The findings proved and concluded that the application of common policies across economy may be questionable because of the different effects of these policies on unemployment and inflation.
Ozturk & Akhtar (2009) The results revealed that in Namibia, there exit a negative relationship between unemployment and inflation. It is noted that if wages increases, Unemployment responds positively if actual output is below potential output. An increase in investment results to decrease in unemployment significantly. The results provide evidence that the Phillips curve holds for Namibia and unemployment can be reduced or decreased by increasing aggregate demand. El-Agrody et al. (2010) examined and evaluates the economic study of unemployment and its impact on the GDP for Egypt. Data was collected from year 1994 to 2004 in Egypt. Simple and multiple linear regression analysis were applied. Variables used in the study were privatization, population, consumption expenditure, interest rates, exchange rates, technology, agricultural domestic product, real wage rates and agricultural investment. The results and the findings showed that there is a significant positive impact of national unemployment, national investment, exchange rate and average per capita share of GDP on the volume of GDP. The results in addition also highlighted privatization and increasing population as the main reasons of increasing unemployment. They in turn recommended that privatization policies need to be revised and to reduce interest rates in order to lowering the agricultural unemployment.
Afzal & Awais (2012) investigates and analyzes the relationship between InflationUnemployment Trade Off: Evidence taken from Pakistan. Using the method of ordinary least squares (OLS) and also equation by the method of non-linear least squares (NLS). The Data on consumer price index and unemployment were collected from Government of Pakistan (GOP), economic survey (various issues) for the period 1973 -2010. Then, the empirical results obtained for the first three periods (1974-2010, 1974-82, and 1974-92) and then the last period [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] show that the Phillips curve holds in Pakistan because the unemployment coefficient is negative and also very significant. For other periods (1981-2000 and 1981-2010) though there is negative relationship between inflation and unemployment, the unemployment coefficients are not very significant. Aminu & Anono (2012) studied the relationship between unemployment and inflation in the Nigerian economy. Data was used from 1977 and 2009 and was analyzed with the application of Augmented Dickey-Fuller techniques in order to examine the unit root property of the series, however, Granger causality test was conducted to determine if there is causality between unemployment and inflation, in addition cointegration test was conducted through the application of Johansen cointegration technique to examine the long-run relationship between the two phenomenon, they later used ARCH and GARCH technique to conduct and examine if there is existence of volatility in the series. The results of the analysis indicated that inflation impacted negatively on unemployment. The causality test however revealed that there is no causality between unemployment and inflation in Nigeria during the specified period of study but it is noted that a long-run relationship exists between them as confirmed by the cointegration test. The result of ARCH and GARCH test then revealed that the time series data for the period under review exhibits a high volatility clustering. Maqbool et.al. (2013) upon examining the empirical relationship among the unemployment, population, foreign direct investment, gross domestic product, inflation, and external debt in Pakistan. The use of Autoregressive Distributed Lag (ARDL) approach was applied to test determinants of unemployment.
The results however revealed that both gross domestic product, population, foreign direct investment and inflation are significant determinants of unemployment in Pakistan in both shortrun and long-run.
Baah-Boateng (2013) studied the determinants of Unemployment rate in Ghana for a period of 1991 to 2005 using binary Regression Estimate to analyse its data. A cross-sectional estimation of a probit regression model also shows that there is a strong effect of demand factors on unemployment, and this also shows a weak employment generating impact of economic growth.
Empirical analysis which was employed also confirms very high vulnerability of youth and urban dwellers to unemployment whereby education and gender explained unemployment in some instances. Reservation wage is also observed to have an increasing effect of unemployment. Kemi & Ayo (2014) investigates the issue of Unemployment and Economic Growth in Nigeria.
The study actually validated Okun's law in Nigeria. In order to examine the relationship between unemployment rate and economic growth, Error Correction Model (ECM) and Johasen cointegration test were employed to determine both the short-run and long-run relationships among the macro variables employed in the study. The Empirical findings however revealed that there exist both the short and the long run relationship between unemployment rate and output in for the analysis. The use of descriptive statistic like percentages, mean value and cross tabulation in the study shows that youth unemployment is highly related with regional location, sex, marital status and education. Using descriptive and cross tabulation analysis, the study shows that youth unemployment is highly related with regional location, sex, marital status and education. Out of the total responses obtained in the survey, 53.5 percent are female. The average year of the sample under review was 23.3 years. Moderately, larger proportion, 59.9 percent, of the youth were never married, however about 33.9 percent of them were married, 0.9 percent of live together and the remaining 5.3 percent were noticed to be divorced, separated and widowed.
Also, on the average, household size is seen to be 2.2 family members. The survey shows that the literacy level is very high for Ethiopian Youths.
3.0
Model Specification
Fully Modified OLS
The FMOLS is an optimal single-equation method based on the use of OLS with semiparametric correction for serial correlation and endogeneity (Phillips & Loretan, 1991) .
Suppose yt be an n-vector I(1) process and ut be an n-vector stationary time series. The partition of these vectors can be seen as
Assuming that the generating mechanism for t y is the cointegrated system given as The basic idea in this procedure is to modified the OLS estimator (Phillips & Loretan, 1991) .
Then the Fully Modified OLS (FMOLS) estimator employs both the serial correction and endogeneity corrections and is given as
for consistent is ˆ and of estimate consistent a is ˆ where 
And is based on components of  which is again an estimate of the long-run covariance matrix  (Phillips & Hansen (1990) ; Phillips & Loretan (1991) ). Application of this method can be found in Kuhe (2016) and Adenomon et al. (2018) .
Augmented Dickey-Fuller (ADF) Unit Root test Engle and Granger, (1987) considered seven test statistics in a simulation study to test cointegration. Engle and Granger concluded that the Augmented Dickey Fuller test was recommended and can be used as a rough guide in applied work
To distinguish a unit root, we can run the regression
The model in (1) may be run without t if a time trend is not necessary. This technique was applied in Ajayi and Mougoue (1996) . If the null hypothesis is accepted, we assume that there is a unit root and difference the data before running a regression. If the null hypothesis is rejected, the data are stationary and can be used without differencing (Salvatore & Reagle, 2002 ).
Johansen and Juselius Cointegration Test
The most popular test for cointegration testing is the Johansen and Juselius cointegration test (i.e Maximum Eigenvalue test and the trace test) (Johansen & Juselius, 1990) . The maximum eigenvalue test and the trace test are used as procedures to determine the number of cointegration vectors.
The maximum eigenvalue statistic test the null hypothesis of r cointegrating relations against the alternative of r+1 cointegrating relations for r = 0, 1, 2, . . .,n-1. This test statistic is computed as
where ˆis the computed maximum eigenvalues and T is the sample size.
The main difference between the maximum eigenvalue test and the trace test is that the trace test is a joint test, whereas the maximum eigen value test conducts separate test on the individual eigenvalues.
Trace statistic examines the null hypothesis of r cointegrating relations against the alternative of n cointegrating relations, where n is the number of variable in the system for r = 0,1,2, . . ., n-1.
It is computed according to the following formula
The results of trace test should be chosen where trace and maximum eigenvalue statistic may yield different results in some case (Habte, 2014) .
The Error Correction Model
The cointegrating regression considers only the long-run property of a given model, and does not deal with the short-run dynamics explicitly. Clearly, a good time series modelling should describe both short-run dynamics and the long-run equilibrium simultaneously. For this purpose error correction model (ECM) was developed. Although ECM has been popularized after Engle and Granger, it has a long tradition in time series econometrics dating back to Sargan (1964) as documented by Hendry (2003) . To start, we define the error correction term by
Where  is a cointegration. In fact t  is the error from a regression of  can be thought of as an equilibrium error (or disequilibrium term) occurred in the previous period (Salmon, 1982) .
Materials and Methods
The data used for this analysis is a secondary data. The data was collected from Central Bank of Nigeria Statistical bulletin from 1981 to 2016 and World Bank web site (www.worldbank.org).
the data sets was transform using natural log to ensure normality, stability and to reduce skewness and kurtosis.
Data Analysis and Discussion of Results
The statistical analysis was carried using EViews 7.2 statistical software. The data used in this analysis are presented in Table 1 presented at the appendix. While the natural logarithm transform of the economics variables are presented in Table 2 presented at the appendix. The data used in this work can be graphically represented as in Fig. 2 below The model above reveal that Unemployment becomes negative if there is no influence of all other variables. The model also show that Exchange rate and population growth are positively related to unemployment rate which implies that every unit increase in exchange rate and population growth will result to an increase in unemployment rate. While inflation rate and interest rate are negatively related to unemployment rate which implies that every unit increase in Inflation rate and Interest rate will result to a decrease on Unemployment rate. The model further revealed that Exchange rate, interest rate and population growth are all significant since all the P-values are less than 0.05 level of significance, only inflation rate is not significant since the P-value is greater than 0.05 level of significance. The cointegration test in Table 5 shows that the P-value = 0.2 ˃ 0.05 we accept the Null Hypothesis and conclude that Variables are cointegrated. Fig 3A connotes a normal distribution. To estimate the short run model using the ECM, the first stage is to obtain the optimum lag for the model as shown in table 9A below. Table 9B above, contains the ECM Coefficients and its respective short run coefficients as well as their t-statistic and p-value. The ECM (-1) is the coefficient of the error correction mechanism and it has the correct sign and it is significant, which implies that the speed it takes for the system to come to its equilibrium point is about 48.9%. The ECM model further revealed that there is significant short run effect of Exchange rate on unemployment rate in Nigeria. From the Table 10 above, it can be seen that the Centered VIF for all the variables are less 10 (i.e VIF < 10), this means that there is no presence of Multicollearity among the variables or in the model. From Table 11 above, the test of serial correlation was carried out on the model, the P-value = 0.7395 ˃ 0.05 revealed that there is no serial correlation in the Error of the estimated ECM model. The implication of this also is that the fitted unemployment rate model is good for forecasting. From table 12 above, the test of Heteroskedasticity test was carried out on the model, the result revealed that the variance of the residual are not constant, since the (P-value = 0.0118 < 0.05).
This implies that there is evidence of Heteroskedastic in the Residual. This could be as a result of the transformation of the variables. between the Red Line (at 5% significance). This also further tells us that this model is good for forecasting. The implication of this is that the FMOLS and ECM models are appropriate because these models assume normal distribution.
The Augmented Dickey Fuller test revealed that Exchange Rate, Inflation rate, Interest Rate, Population Growth and Unemployment are integrated at order 1 that is I(1), this is expected because most macro-economic variables have trends in them. This is in line with the work of Libanio (2005) . Since the variables are integrated, one may suspect the possibility of cointegration which means Long run relationship. The Johansen cointegration test for the macro variables revealed that the variables are cointegrated which is in line with economic expectation that state that most macro-economic variables tends to exhibit long run relationship (Kwon and Shin, 1999) . Since the variables are integrated of order one and also cointegrated, the FMOLS model was then applied to the variables using Unemployment rate as the dependent variables while others are independent variables. The estimated FMOLS revealed that the expected unemployment figure in Nigeria will be -8.6% if there are no effects of these and other macro (Alisa 2015) ., The
Coefficient of determination (R-squared) shows that 74 % variation in unemployment rate can be explained jointly by four independent variables such as log of Interest Rate, log of Exchange Rate, log of inflation rate and log of Population growth. The rest 26% variation in Unemployment Rate can be explained by residuals or other variables other than the four independent variables. The FMOLS model also revealed that the variables are cointegrated, no presence of Multicollinearity, the expected fitted values of the model are close to the actual while the Error from the model are normally distributed which fulfil the assumption of the OLS .
To understand the Short run Dynamics among these macro variables, the ECM model was adopted. The VAR selection criteria revealed that an optimum Lag of 2 was selected. The fitted ECM model revealed a Short Run impact from Exchange Rate to Unemployment Rate in Nigeria. This also implies that Nigerian economy depend on Importation. This agrees with the work of Nyahokwe & Ncwadi (2013) . While the ECM coefficient is -0.489 which has the expected sign and it is also significant, this means that for the system to come to equilibrium, it takes a speed up of 48.9% annually. This agrees with the work of Alisa (2015) .
The diagnostic Test revealed that there are no presence of Multicollinearity, Serial correlation.
Lastly, the expected ECM model is suitable for forecasting. The following are recommended due to the findings of this study:
Conclusion and Recommendations
i. Government should create other sources of employment like sports activities that will adequately engage the youths.
ii. Also youth empowerment should be encouraged in order to encourage small and medium scale enterprises through the use of some low interest finance banks like BOI (Bank of Industry) for the grassroots. This is to encourage the Small and Medium enterprise for the youths with great insights.
iii. Government should endeavor to create new classes of loan with reduced interest rate which is targeted at financing young entrepreneurial and based on that it means that banks and other financial institutions still have a role to play.
iv. Improvement is required on other sector such as the non-oil sector of the economy like Agriculture v.
Control of the population may be necessary by Government.
vi. Skill acquisition and trainings should be introduced in a wise way so that it will engage the unemployed in order to reduce the unemployment situation in the country. 
